FGFR4 GLY388 isotype suppresses motility of MDA-MB-231 breast cancer cells by EDG-2 gene repression.
Clinical investigations of an FGFR4 germline polymorphism, resulting in substitution of glycine by arginine at codon 388 (G388 to R388), have shown a correlation between FGFR4 R388 and aggressive disease progression in cancer patients. Here, we studied the differential effects of the two FGFR4 isotypes on cellular signalling and motility in the MDA-MB-231 human breast cancer cell model. cDNA array analysis showed the ability of FGFR4 G388 to suppress expression of specific genes involved in invasiveness and motility. Further investigations concentrating on cell signalling and motility revealed an abrogation of phosphatidylinositol-3-kinase-dependent LPA-induced Akt activation and cell migration due to downregulation of the LPA receptor Edg-2 in FGFR4 G388-expressing MDA-MB-231 cells. Moreover, FGFR4 G388 expression attenuated the invasivity of the breast cancer cell line and decreased small Rho GTPase activity. We conclude that FGFR4 G388 suppresses cell motility of invasive breast cancer cells by altering signalling pathways and the expression of genes that are required for metastasis. Therefore, the positive effect of FGFR4 R388 on disease progression appears to result from a loss of the tumour suppressor activity displayed by FGFR4 G388 rather than the acquisition or enhancement of oncogenic potential.